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%x&wm%r : polysilicon thin film transistor liquid crystal 

DISPLAY HAVING A PLURALITY OF COMMON VOLTAGE DRIVERS) 



A polysilicon thin film transistor liquid 
crystal display (polysilicon TFT LCD) has a 

anel, a common voltage layer, a plurality of 
display cells, a plurality of scan lines, a 
plurality data lines, and a plurality common 
voltage drivers. The scan lines and the data 
lines are coupled to the display cells. Each of 
the common voltage drivers is formed in the panel 
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^ , i&vuzm '• POLYSILICON THIN FILM TRANSISTOR LIQUID CRYSTAL 

DISPLAY HAVING A PLURALITY OF COMMON VOLTAGE DRIVERS) 

and is used to generate a common voltage and to 
apply the common voltage to the common voltage 
ayer. 




131 



oft* jft • 



.fit 



a m: 




* 4 £ 



> 



JL»#-^«.«W (1) 

& w m M a #r 4ft ^ 

& $t W U & M Ifc — It £ bb ^ lit a a a It a B a & ^ 

n ' it & - & & & m & m. % & m 1% % & ^ z *% *>? n & 

t a a a ft #1 a B a m H • 

f a t 

«. Ja II ^ II * * *h 32 & # * & fl*^«A&!*#>^ 
^ # # «fct ' e,^^l>CMt>!tffl^k.*te.^€^ (notebook)- 

i a & 4t « (pda)^ if miJi ji • * 5. e, # ifc *f. 

^-^#M.*-L^'i:^^ B ^ / ft-^ C cathode ray tube, 

CRT) & ^ n # £ ^ • & >fc a B a ^ ^ * isj # ?'J flfc & T ' 

*h & * # * I s ] #J 4& 4& s& *r JH- St ^ ' H J=b IS. & ^ I*) # 
?«J Jfc : & «. a a a ^ -f- *. *E # -J ft & ft t it * 

JfSJ & & 4 & ^ » ^ a B a A H V? A *'J M %L a a a ^ Jt 

« '14 *. J. £ ^ m $L m & EL #1 & * M * ** & ' it. - # ft. 

a a a m ^ H J. £ % % & & \k " 

& U > ® % m. & m ±- &1 & W ' # *t #J «. a a a gfi n 

# « # a a a ^ ft 1£ a a a it (amorphous silicon Thin Film 
iransistor, a-TFT LCD)6^ Ht.**»«t^ ' 
& f'J # # J§S tfr € # •« *h ft ft. % & HL * ' J£ * ^ ^ 

% 'A a a a © ^ Jl • ifii ' fit£*L3&&#?#2t4- ' 9 f 




* 5 S 



i - #<¥J*tW (2) 

# n $ %L Ja m tt: H J-X £ £ a & ?# jft t a a a It ( po 1 y s i 1 i CO n 
Thin Film Transistor, polysilicon TFT)# £L ft * 

U M ft • J- 8 £ 8 a a ^ & € a B a It «. a a B m ^ n tb # B a a # ft 

1 1 a a 9 ^ t b 9 9 1 ^ 1 1 if i ^ # 'it (*» & m ft ) ' 

& £ a a a ^ $ % <| ft ^ £ gg ^ fi ^ ft j& & 9 jft «. a a a II 7F 

H 1? m -t. % » ft ft 6<j i. tf L J. & • «t *t ^ ft ' a a t w I 

a a a # & Jft € a a a It a B a II 7F II #J & # * ^ ffij ft ♦ & T W * 

It a a a #J tf> .3, & & tf- © ft _L ' Ji H jtb # A ft Mb PI- £ a a a 

^ lit B a B {!S t a 9 a i * i6d i I ^ ^ • 

-ft » -L ft it ft £ ^ 5$, > B a B ^ ft m % B B B It * B B B 

m^n&t & — fa 5& % Ml m % % & (common 

voltage driver)' *b^ii.^Jt^$&^3&i&l£;£«#fE;5fc 

A i (operational amplifier)^ ft «u$jt£ ft ilsftg 
(voltage follower) 0 § £° #j & ^ ^ £ B a a ^ f4 € a a a . 

It >& b 9 b -ft * H ft a - ft % ft 'ft sfc S » ft & ft € ft 16 

m ffij * ^ si € ^ ^ ia € % % M %• h ft' 

4b • If #- ^ - ' ffl.- & £ *° # a a a ft JSC- € a a a -ft a a a ffi 

3 1 1 * M • £ a a a ^ ft & € a a a ft $L B 9 a ft ^ H 1 0& ^ # 

- ' * ft 1 2 » ffi > B B B >e? ft m € a a a It «. b b b II 7F H 1 0*a ft #j m 

% % 1& %L ft & % % & fft & fa 1 2_t • £ a a a ^ l# m € a B a 

ft * B a B m * n io^ u - & - * *t * « 





* 6 I 



X.*&WtHW (3) 

Hi <t n- 1 6 a - 1 6 b - — ft m & m th 

% 1 8 * -£-it€M«§^t^20- 2 2a 

^-■^©€5^24' & + * ft 14- 

1 6 A - 1 6 B - *f «& & * ffr € *&■ 18- 

IHU 20- b$ 4 & *J 1£ *&• 2 2a 1 ^ fi f ^ 2 4£ 

a | B B B ^ I i t B 0 B H ^ f ^ ^ i ^ ® 1 2_L • 

£ bb & -4 & € bb ft * S IS ^ S3 1 0# £} >h # & «Bl 4$. 

m ft ' ^~ ft. itb fMft m ft * as. * ^> © € & 2 4# it 5. £ & ^ 

9 & % & it & m a* 11 1 o# & «b it « as- ' a ^ * a 

1 411 7F ib fMH m ft t #r & ^ # M \t 0 «l * s 1 4& # & 

^ i i i ^ it, ' # — Ttfo ju — 

* (pixel )# * - * (sub-pixel)' ft i f ^ it #. £ 

i-j - t ** n^f ^ 16A- 1 6B« 

A # a£ & IS t& € ft- 1 8# JSS tfr 0 *t *b ' Bf ^ ^* f -J t 5§- 2 2#. 

1 6 B - ft til* m fti % Q- 1 8a 1 ^ t Jl- 

2 4-f- 'flt # # & #J € «£- 2 2^ >£. i. # # m ft & # ^ 0 

it € Jl tfr € 2 0#. m * & 4& - it € « » & ft ' *» -t- 
ffi i& ' S ^- it € * & ■ % PB- € £ ' I ^ i- ^ 

* it % m. & h % ± ^ # * mf ^ 60 'it ^ - 

tf ^ gj j=_ . ig ^ 4, m — £ a a a ^ $ ^ B a a it as. a a a m 

ii 1 0^ ^- it € M Vcom&O Bf^'ffl ' £-tffl^*^T£-*i 




Vcom^ OS — it- ii. 

m a & #. & ° *» m fn 7 

• it & ft a ai 
^ J£ it # * it 



it 



4 



&w$lw (4) 

<t s& 2 0^. - ft -fr £ 1 4_h Aft 
it ^ Vcom^ — 5c. >*l ^ 
(swing)#j s£ ffc $fc ijo -T ft * ®. 14_L^ 
%k (common electrode) 0 8s fa ♦ IS & 
5& 2 05. Aft Bft tf) -k 8L ^ fa ft ' ft -t- % 
t f ^ I f> I ' Aft A Bft & #j i& € « Vcora^i t ^ 
it f; M 3£ ft; t s& 2 0^ # it € M Vcom » -fr £. ± 34 it a 
^ #J 'ft ' fa 3r 34 it « A & $ #j -If ^ -ft. # Aft A Bft 
&d i i| f I Vcom#j >& & & ts £ A A ' £ £* ? 4 

& b b b m ^ n lowt fspt* -ft • 



a 
aa 



# 1*3 ^ 



**■ ^ £ b B b % U % b B b It #t B a a T 



it F»1 « 0 



* IS ii 

7F II ' 1* ffr ik 







b b b ^ r# m 


tg. BB 


- & it 


% 


& M r & 


*t /AS 


t ** 




• a 2L ft. 




44 J* ft 


it 


# ^ jffi tt: 


TJCT — 


//:* © 








t m & 


it 


til - 





B B B ft : ?F H ^ & ^ ^ - * %L * 

7^-^-70 - & *t ffc # SB & * 

j& • # SB & & ^ 



' it * "tt ii 



I 3fe fa 




181 



» 



&WtfLW (5) 











4k ft 




ft 






% % «*■ 










ft 








it € JS 


















it. ft 4& 










o 









ig to * • & m & 4ft # 



$fc >5r & 



51 B 

y aa 



^. bb , 



5^" ^ =T 

7F H 5 0-^ 

1 o^a I 5 ] #j 

© 5 2' ft > a s a 
A it ft t 5& 

SS- 56A^ - ' £ - 

i 
i 

58 - 41. & 4)tl ^ 
55- 62 - — ^ ft 
54 - 

5 6 B - }f & j 
b^- ^ & ffl % n- 6 2a 

* lit 

^ ' £ a B a ^ & 

S 60 A 



a 
aa 



ST B 



aa to 



01 X ^ # a 3 £ a a a ^ ?4 
• 1% S *° £ a a a ^ ft m % a B a fft a a B I 

^ ft & % a a a it «. B a a m ^ n 5 o# & & % 
# ft m % 83 it a a a m 7F n 5 o^a &a w ig 

m J& Ifc © 5 2 _h • £ ,1a ^ J 
& - flL * E . 5 4 * ' - ^ - If * 

# H f!i f ^ 5 6 B - -# «5 j' 

6 0 A ~ 6 0 D - — b£ # & #i 
6 4^ - i£ & to #■ 6 6 ' 
5 6 A - # — 

60A-60D- 

51- 6 4$ a £ a a a ft JBt € a a a It 
4£ to # 6 6£'J «t ^ fir 4& 5 2 
«. b b b « ?f IS 5 0|fc § *o 
fi 1 O^C W # £ * * 1^3 ft & 
m jf? H 5 0& ^ # 41 #4: 48 & 

£^ tnf ^ a i s» a 



a& 58 
Bl ft ft 
5 2^9 ' 



ft 



a a a 



a 
aa 



a 
aa 



it as. 



a 
aa 



6 0 D ' ft ^ b b b 



a B a It «. 



aa f« 



— _ T71» 

SS 




» 9 I 



jl » #wtaw (6) 

i (Mt k & - ®&m.%J%-mm% & 20° £ a^ik ' 

€ a B B It «. BB IK H 50# & m m%j % & 60A~60D£ ft & 

J. it - i§. ^ £ Vcom ' it jff * it € £ Vcontffc do -f- 4|t -jfr ffi 
5 4 Ji ^{(lijFJJLitAd^iitft (comiDon electrode)' ffo fl- 

tf#-#®=-JLffl E9 • S Eg & ffl _= £ A ^ -4 m f A ft 

i B B B I^i 5 04l # * a 54ift t S 0 > B B a ^ & m t b 3 h It 
B a a M ^ H 5 0# II A i£ # 7t # 6 6 g *h ft & - ' « it m % 
Si' 4L ft. f£ m Sit#*^S t SS- 64# iH $'J £ a a B $ 

1 % & it a a a m n 5 o&t & to it 4* t n- ' « at flt * a 54 

i^F lij f f mt Sit at^^i 0 # 9Y ' *» SI iz9 ft 
7F ' HL * a SAtL & % $L $l 1® m it 7t 7 0 > # - « 4|L Tfc 
7(H* ffl it^Jfi t # - flt * ( p i xe 1 )* & - * it * 
( sub-pi xe 1 ) ' iffj # — m it # it 7 0& 4- # — £ B a a ^ f4 ^ t 
b s b It TrttA- & A 7t # .8 0 ' & A to # 8 ® £ A ^ # m 
€ B a B It Tr# t£ it Hfc SK. <*n afc : « * m it ft • itb *b • £ A & 
% m % is It *. B a a M tf ii 50^ & ^ * 3t & tik ft «S Ml (scan 
1 i n e s >7 2« A it ^ If *Jt ( d a t a 1 i n e s ) 7 4 • ffij #r M #7 
ft ®> & 72>& t # & 74£ i£ & *MK ?f * it 70 • * ^. 74a 

^ - % - # & 7 6« 3l - 9 — n & 7 8 ' & t 3? - # la 76 
i* # f # J*. 74ii $kte%--k¥t&m% % M- 56A • ' 0q % — # 
ftL 78t 7 4m it & ^ ^ ^ f Pt & m fh % 56Bit H 

% — # &L 7 66f> # # ^. 74£ |t Mb # '• ffl E9 ^ff 7fc ' # 7F 




* 10 I 



£->%t*fliftty (7) 

h D Am - DAm+ 160 ^ # Ml 7 4$ ^ # — # to. 7 6 • ffij ^ ^ ^ 

DBm - DBm+ l6d f # t 74| ^ $ 78- *t *h • # a$ Ml 

7 2#. it * ^ # §3 Ml H % Q- 5 8' # s£ Ml Jfg t& € 5 8»T & 

* # & Hi 72£ frj £ ali % Wk % B a B It Tr60 If it ' ft. * > 
a s a b3 ft Trt£ it ' £4 * * to 7060 m b b b to # 8 
ti^ft#^f#t 7 4_t #«J£ifij;&$LiB*fjitt«7j*# 

»*l'5 2e,^* — -L&fe 90- - T ^ 92' « A — ^ j& ^ 
* 9 0& T J- fe 9 2^ ft 60 %L B s a ^ * 9 4 • - & it € & 
% 9 6#. ^ & ^ _h £. 9 060 £ i& ii & a B a ^ & 9 4te & » 
ffij ' n ! =- <r* ^^#it€>tl@^€^ 60A~60D#r,££60^it€ 
M V c o m-fr ft «fe rio -f it € M ^ 9 6° itb ft • #• — >& Ja it # 

\& % % fa (pixel e 1 ect rode ) 84a -JSl — it # #J 
it t JE 4f 9660 it 't (common e 1 ec t rode ) 8 2 » ffn #• 
- # b s b ^ $ jBI € b 9 b tt T r & & * - € it & J. m : m 60 # & 
Ml 7 2^ ffl & G > - f it ^ 5. /sff *f m 60 W 34 Ml 7 4^ m. S « 
ia - € it & 5. m # A 60 . >& bb it # 8 0^ £. % % & 8 460 

*» Jifr #T 1 ^ f ^ > a 3 B ^ I t B S B If «. a! II H 10 

4L A 60 * ft * £ & ' £ a a a f# J9I € B a a It a a a A ^ fi 50& 

# & *t #1 * it € J£ JSS t& € ag- 6 0 A ~ 6 0 D ' m $ a a a ^ f| jgt ^ B a a 




* 11 I 



1 * &W?Lty (8) 

It «. a a a M S3 l(Hi < 

2 0° £ B B a # & m € b B b It a B a ill ft 5 060 E3 ^ g. it t M ff 

% % 6 0 A ~ 6 0 D^t ft 5 0_t # -fit £ #• -fc * £ 5 460 4® II 

& ' it #1 «■ ^ £ g *>? n m t a a a it * a a a m ^ it 1 06o # it t 

I ^ ti f ^ 20' it t ft/ f $ 60A~60D"T^t^ ^ i& 

>gt it ^ £ Vcom-T- fife 50Ji^*i|flf 96' «h IS *t 

%L b s b to # 8 060 ^- it € 4& 8 2m * 60 & it *t £ Vcom# 

f £° 60 ±=J 3 • tf #- 4" ffl ^ ' ffl A 51 £ b b b & & & € 

b B b It >& b B b IK ^ IS 5 0^L ^- it € & VCOID&J) ^ ffl ' £ t ffl 3* 

^ ^ T i& "* * Vcom^ SI ^^it^MlS^ « 60A-60D 
t - f f I 54i A.Si A B.S3; 4 ^ >i ^ 0 *» ffl #r ^ ' it € 
£ Vcom4 — >"Jfl € M ■ 4fc % a M % (swing)^ ^ ^ ^ $fc 
-f- * IS 54Ji %L b b b to # 8060 & it t 8 2 • & ft • 0 A 
ft A Bft 5. £ ^ i£ 60 ^ ii f 1 H ^ € 6 0 A * 6 0 A ^ 60C^c 

6 0 D60 -ft It & 4a # . ■» s£ * # # £ M % pa. € 60 # 

¥ ' ftte#&£-it€^Vcom60 0 M. 4 54 € w 1 t ^ 60 
■ <jf ^. » <a®^-^itaA^/^ 1 ^'ff^4B't ' ifc Aft A Bft 4. 
60 it € * Vcom60 & # 4a S. 4 # » 0 *t £ b b b ^ ?4 

•t B B B It & B B B ft 7F ■£ 5 06^ 4 f * %L £ BB ^li t B B B It B B B 

ft -8 1 060 4 ft fit & ° itb ' H ^ * & 5 4ft 60 ^ & ^F- 
it7 0f-J^^:#ii60^itt:^^^t^60A^ 60A^ 60 

d 0D60 5& ^ #i > b b b «^ ^ m € a a a it >& b b b m ^ n 1 060. m » & 

it € 4 Vcom® 4a ^ St ^ m J. i 60 ^ if P-1 # ^ & » it 

ft -tfe # # b B b ^ f# fit « B a a It «. a B a m 3S 5 0#^ ^ ^ ^ m m 
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i - $twist a n (9) 

^ m # #j *it ^ ° 



jfc ^ ' S # #j t£ ^ 60 ' £ B B 9 ^ f4 m 1£ B a B It B B B & 

II 5 0^ ^ # a ^ IS. t «fe frj — ' idi £ £k % f& % b b b 

a « &#^&K&^f&^:&iaf:MSgf&t:s&603"5£ ' & 

3r ^ 60 ft 4t ' # M M *■ # a £ #r «fe « H A "# ° « £ 

b s b I I € b b b It *. b b b ffi ^ n & & * ■« ^ € M « % % H- 

1- K 60 4a «■ 60 ffl i£ ft to ' fl&^Lit**Si.«««t&«* 

n m *fct&f.#M£*&«ti£60M^ ' & & & fir ML ±&] & 

*§ #t ^ • s *° &o £ b b b # $ m € b b b it. as. b b b m ^ n - ^ # 

^ ^ bb # I m t b b b it «. b b b m n a^*^L*t-ia^i£€ 

$ £ BB ^ ?4 J& € B B B It «. B B B ill IS 60 it € S « * t& 

j£#i£60:&ia€M^tfrf:^60^^#&M ' & i& € ^ ® 

*l -fit ft #f J. £ 60 34 it B# ffl ft *r ffi £a ' it rfn 4& # £ bb ^ 

?4 m t b b b it «. b b b m TP n #t * ^ £ £ tfi ^ * n # 60 <}f fl> - 
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-Mtfcafl (10) 



a _L #r it « & # B £ ^ ^ ik t it if} » /L -fo ^ # a £ t 
*»J la it H®r%$ • £ A 4 * # a 3 # *'J 
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9 ~ # fe. 
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80 
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# «s Ml 
% - f% ta. 
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T fe 
it € « ># 
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1 . -3* £ B 9 a ^ i i f l B IS * a a B i * H ( po 1 y s i 1 i con 
Thin Film Transistor Liquid Crystal Display, 
polysilicon TFT LCD)' & & & * : 

— © tSL > 

— it € £ >f ' J& ^ t£ * ft • 

^ *t « * * >b ' fl£ /& t£ £> ft : 

' ^ j& ^ ® #L ' & & & *l & 

m m 7F > 7t ; 

& *t ^ t & & : ft j& ^ ^ * =fe ft • ii 54 & a* £g 



H i 7F l- to ; a >5t 

%L $fc & si. I; M fir € s& (common voltage 
driver)' # i£ S i*J »•#— ii. € £ t& 

— ^il t I ' It # i* * 4 t * **» f « * 



2. 



a 
aa 



m "4» j& 0 



"*t 1® ^ i&' 



£ Ja ^ & € B a a It #L b s b gfi 7F 
5& * £ Ja ^ ft 



3 . ju t 1 1. n ® % m $> B a a # & m 



a s a It ^ b B b fll 



3fl 



4. t "tf # #1 IE. ® % Z- 5 & % % bb It B a a ffi 7F 



O0 




U ti t : 
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1 



J.^-f^&SSt&^ag. • i£ & #Mfc *t 4fc W *4 & • 

* t t£ # umilt t ^ -JL % & % as- # 4*. & t£ 

» 

5. *» f ffr JM'J ft ffi # 4^ ^ £ BB ^ $ f; B a B ft BB II ^ 

H . ^ t t£ ;?& *i 1® i& € ^ tfr *t ag- - t£ # as n % % 

- Vk 't ft & « *& € as- a it b£ # & $ -j t s& #. * £ B a a ^ 

^ m € a it m & • 

6 . *» t t* ft ffl # i ^ ^ £ B a a ^ r# & € aa a a a m ^ n • 

a ft t t It I ^ ^ it «i 4* i£ ^ 4£t t ft %j ft ° 

7. *» t ft IS # l^H £ A ^ ft m % A It A.& ^ B ' 

# - ffi 7t & ^ # ■: 

- ^ a a a it # • ^ ^ i t : 

— \% € ft (pixel electrode) ; J-X -A 

— it f: ft (common electrode) » i^-^^t^^ii.!;^ 

1 ' - £ a a 9 ft m € b b b it ' & & & % : 

- i» ft • t it & J. - *f A ^ W '44 i*. > « A 
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it ^ s. 



m b b b it #■ 



tt flL * * • 
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